A mixed-methods research design was employed to investigate the association between depression and Facebook use. An online questionnaire was completed by 135 participants from a medium-sized Australian university. Follow-up semi-structured interviews were conducted with 4 of 10 participants who volunteered to be interviewed. Although 25% of students were identified as at-risk for depression, quantitative analyses revealed no significant differences in Facebook use for at-risk versus not at-risk participants. None of the 5 at-risk students who volunteered to be interviewed actually responded to repeated attempts to make an interview time, whereas 4/5 not-at-risk students were interviewed. Notably, discrepancies in Facebook use reported in selfreport questionnaire and interview data were revealed, which have implications for researchers when interpreting self-report Facebook usage data.
Introduction
Depression is one of the most common health issues impacting university students, with prevalence rates having increased substantially in this population over the past few years [1] [2] . In particular, several studies have reported prevalence rates of between 10 and 25 percent across different cultures [3] - [9] . Depression has been associated with poor academic performance [10] [11] , disengagement and eventual dropout from education [12] , other health-related concerns [13] , self-injury [14] and suicide [11] [15] . Based on prevalence studies, depression in the university student population is frequently undiagnosed due to the requirement for the individual visit a clinic to seek diagnosis and assistance.
Over 90 percent of typical university students have Facebook accounts [16] [17] , with students spending, on average, 60 minutes per day on Facebook. Despite numerous studies investigating psychological factors such as personality traits [18] - [22] , self-esteem [18] [22]- [25] , loneliness [18] [26] , and narcissism [25] [27] and how these factors are related to Facebook, a limitation in the literature is that there have been few studies [28] - [31] examining the association between depression and Facebook use. Rosen et al. (2013) tested whether Facebook use was associated with personality and mood disorders among a large sample of adult participants using an assessment tool that provides information on the clinical symptoms of psychological disorders. They found that general Facebook use and number of Facebook friends was not associated with major depression, but number of friends was negatively associated with dysthymia where adults with more friends tended to have lower levels of dysthymia.
One mode of communication regularly employed by Facebook users is posting status updates, which are broadcasts that reflect what an individual may be thinking or feeling at the time. Given that students provide insight into their thoughts and feelings via Facebook status updates, it may be possible to identify and help students who may be suffering undiagnosed depressive disorders to access appropriate support. Moreno and colleagues (2011) examined 200 college students' disclosures on Facebook and reported that 25 percent of students displayed depressive symptoms on their Facebook profiles, with 2.5 percent satisfying the proxy criteria for a major depressive episode according to the Diagnostic and Statistical Manual of Mental Disorders criteria [32] . In a further study and the first to demonstrate an association between self-reported depression and content displayed on Facebook, Moreno et al. (2012) found in a sample of 215 university students that one-third of students displayed depressive symptoms on Facebook, with displayed depression references significantly associated with self-reported depression scores. The most common proxy symptom was reference to a depressed mood, followed by feelings of guilt and worthlessness. According to Moreno et al., how university students use Facebook (e.g., status updates, Facebook activity) may provide researchers and mental health professionals with some insight into aspects of students' mental health that may not be apparent in their offline behaviour.
Although some studies have coded Facebook profiles, few studies have utilised interviews or mixed methods to investigate Facebook, despite the fact that single data collection methods such as administering a self-report questionnaire do not permit an in-depth and detailed understanding of the actual lived experience of the participant [31] . Hence, there is a need for researchers to utilise both quantitative and qualitative research methods when investigating how people use Facebook.
The purpose of this study was to investigate the association between depression and Facebook use among a sample of Australian university students using a mixed methods approach (e.g., self-report questionnaire and interviews). Two research questions were formulated and tested: 1) How do university students use Facebook? 2) Are there differences in patterns of Facebook use for students identified as at-risk versus not at-risk for depression?
Method

Participants
The participants were undergraduate students from a Melbourne metropolitan university. One hundred and fiftyfour students participated in the study. Of these, 96 percent had Facebook accounts. However, participants' data were not included in the analyses if they had more than 10 percent missing data [33] . The final sample comprised 92 women and 40 men with an average age of 20.43 years (SD = 5.26). Three participants did not specify their sex.
Materials
The scales administered in the current study included measures of Facebook use and depression. These were delivered online using Opinio online survey software package [34] . The Facebook Questionnaire (FQ) [20] is a 28-item questionnaire designed to measure basic Facebook use, attitudes towards Facebook and information relating to the posting of personal information. The basic use items were administered to measure time spent using Facebook, number of Facebook friends, preferred functions (e.g., wall, messages) and reasons for using Facebook (e.g., to communicate with friends). The Depression and Anxiety Stress Scale (DASS) [35] is a 42-item measure of negative emotional states, including depression which has been found to be a reliable and valid measure of depression for both clinical and community samples. Participants report on a four-point Likert scale from 0 (Strongly Disagree) to 3 (Strongly Agree) the extent to which they have experienced each symptom over a specified time period. Scores from the relevant responses were summed to produce a depression score with higher scores representing more depression. Depression scores can be classified into different categories where 0 to 9 is the Normal Range; 10 to 13 is the Mild Range; 14 to 20 is the Moderate Range, 21 to 27 is the Severe Range and 28+ scores are in the Extremely Severe Range. For this study, participants who reported depression scores in the Severe and Extremely Severe categories were deemed to be "at-risk", which is consistent with the approach used in other studies [5] . Cronbach's alpha for the DASS was 0.90.
Procedure
Ethics approval for the current research was obtained from the university's Human Research Ethics Committee. Participants completed the survey during the semester at a location and time of their choosing. Participation in the research was on a voluntary basis with return of a completed online questionnaire taken as consent to participate. At the conclusion of the online questionnaire, participants were offered the opportunity to take part in some interviews to discuss their Facebook use further. The intention was to interview a selection of students who were identified as at-risk and not at-risk for depression on how they view Facebook, and how and why they use it. Interviews were conducted by the second-named author, an experienced counsellor. Interviews tended to be approximately 60 minutes in duration and were audio-recorded with permission for later verbatim transcription.
Data Analyses
This study used a sequential explanatory design in which quantitative data were collected before qualitative data [36] . With regard to the quantitative analysis, it is important to highlight that much of the data on Facebook is count data [37] . By definition, count variables take on only positive integer values or zero (0, 1, 2) with a distribution that tends to be positively skewed [38] . These variables violate the statistical assumptions of normality and homoscedasticity and thus are inappropriate for parametric tests. Although one solution is to transform count data, an alternative solution adopted in this study is to use the non-parametric Mann-Whitney test [39] to determine whether there were significant differences in Facebook usage variables between students identified as at-risk for depression and those identified as not at-risk. For the qualitative analysis, a general qualitative framework using thematic analysis [40] was employed to examine the interview transcripts. Transcripts were read repeatedly and organised into meaningful categories. These extracts were then initially coded for patterns or potential themes, and then further broken down into sub-themes. Following this, the themes were then reviewed by an external reader for validity purposes.
Results
Data were analysed using SPSS Version 19.0. Prior to analysis, data were screened for missing values, outliers and out of range values. Frequencies and descriptive statistics were generated for each of the variables and a random sample of 10% of participants checked for data entry errors. Descriptive statistics for the depression scores from the DASS revealed over 50% of the students were in the Normal Range. However, 14.2% and 10.6% were classified in the Severe and Extremely Severe Ranges respectively, totalling around 25% who were deemed to be at-risk for depression. The means and standard deviations for the selected Facebook variables for at-risk and not at-risk students can be seen in Table 1 .
For students who did not present as at-risk for depression the median time spent using Facebook was 99 minutes, with Messages (26.3%) and Photos (24.2%) the most preferred functions on Facebook for this group. Over half reported that they used Facebook to communicate with their friends (56.6%), with 17.2% suggesting that Facebook allowed them to communicate with people from their past. In contrast, for at-risk students, the median time spent using Facebook per day was 105 minutes. Messages (45.7%), the Wall (20%) and Events (20%) were the most preferred functions. Moreover, 46% used Facebook to communicate with friends, though 14.3% used it for a distraction. However, Mann-Whitney tests did not show any significant median differences in time spent online (p = 0.383), number of logins (p = 0.994) and number of friends (p = 0.494) between at-risk and not at-risk students.
Although students identified as at-risk for depression were invited and initially volunteered to participate in the interviews, none of these participants responded to subsequent emails or phone calls to organise a time to be interviewed. This is of itself an important finding where 0/5 of the at-risk participants who initially volunteered for interviews followed through as participants, compared with 4/5 of the not-at-risk participants. Results of the thematic analysis are presented for these not-at-risk students, for whom four themes were identified (see Table 2 ). 
Theme 1: Peer Pressure to Join Facebook
Three participants indicated that as more and more of their friends joined the site, the pressure grew for them to also participate.
Theme 2: Facebook as an Escape
Facebook provided users with something to do when they were not satisfied with what they were actually doing in a given moment. Two sub-themes were that Facebook offered relief from boredom, and that Facebook could provide a welcome distraction from an unpleasant task.
Theme 3: Critical of Other Users
Three participants reported negative attitudes towards people who spend a lot of time on Facebook. A sub-theme to emerge was that participants did not wish to be like the people who they perceived were excessive Facebook users, and that excessive users were seen as somehow different and often referred to in derogatory terms. A second sub-theme referred to the poor behavior of others on Facebook, where there was a sense that one needed to be cautious and carefully manage one's online presence in order to avoid these dangers. A third sub-theme to be identified was the perception that there is something wrong with people who share too much personal information on Facebook, with three participants expressing negative views about people who reveal too much personal information on Facebook.
Theme 4: Cynicism toward Facebook
There was a general scepticism towards Facebook across all of the interviews. For instance, one sub-theme to emerge referred to Facebook as an environment that could be dangerous in a social sense, such as becoming the subject of gossip. A second sub-theme revealed that participants were suspicious of what Facebook may do with their individual information. It became apparent during the analysis phase that three of the four interviewees revised their initial estimate of time spent online as a result of being questioned; the fourth participant reported using it infrequently both in questionnaire data and in interview. A follow-up comparison of the quantitative and qualitative data revealed substantial discrepancies between self-reported Facebook use from the online questionnaire and that uncovered from the face-to-face interview. As can be seen in Table 3 , the time spent online that participants specified on the online questionnaire was an underestimation compared with that uncovered during the interview. In other words, after the interviewer paraphrased, probed and asked for a specific breakdown of their time spent online, the participants reported spending more time on Facebook than their initial self-reports.
Discussion
The findings from this study revealed that approximately one quarter of the university students in this sample were classified by self-reported questionnaire data as being at-risk for depression, which is consistent with the findings of previous research [5] . This implies that university students are a vulnerable cohort who may find it difficult to cope with the different stressors encountered during this time. A mixed-methods approach was used to investigate whether there are differences in Facebook use between students whose self-report questionnaire data indicates that they are at-risk for depression versus those not at-risk, with a view to using this information in covert diagnosis of depression. No statistically significant differences were found in time spent on Facebook, number of logins on Facebook and number of Facebook friends between the two groups. While the majority of not at-risk participants volunteering to participate in interviews actually did so, no participants identified as being at-risk for depression actually made a time to take part in the interviews, and this finding may well be a direct manifestation of depressive symptomatology. Analysis of data collected from not at-risk students revealed four themes with respect to Facebook: 1) peer pressure to join Facebook; 2) Facebook as an escape; 3) criticism of other Facebook users; and 4) cynicism toward Facebook. These themes suggest that participants make an effort to manage their online image in a way that distances the information on Facebook from being a reflection of their true thoughts and feelings. Although it was not possible to compare themes between at-risk and not at-risk participants, a comparison of the quantitative and qualitative data for the not at-risk interviewees revealed substantial discrepancies between self-reported questionnaire data and data obtained during an interview regarding the amount of time spent on Facebook by as much as 60 minutes per day. These data suggest caution in interpreting the predominantly self-reported questionnaire data in other studies. In the context of this study examining the possibility of diagnosing depressive symptomatology from patterns of Facebook use, it is important to note that self-report data are not accurate, and that Facebook self-disclosure is carefully self-monitored. There was also a substantial discrepancy in data regarding willingness to participate in interviews compared with actual interview participation for those identified as at-risk of depression. This lack of congruence between intention to act and subsequent action does not augur well for participation in interventions aimed at this population.
It is important to note that, with respect to the main research question of the study, no significant differences were found in the Facebook usage variables between those students identified as at-risk and not at-risk for depression. Although this was surprising at first, from the interviews it appears that changes in the pattern of Facebook usage may be more important than actual usage patterns themselves. For example, if a person who is usually Facebook-active suddenly stops their activity, or the content of status updates are not consistent with previous updates, this may indicate a possible change in mood. In other words, attention seeking or cries for help can only be recognised on Facebook in the context of knowing a typical pattern of Facebook use for the individual in question. Hence, while Moreno and colleagues [30] [31] argue that Facebook status updates might provide a novel way of diagnosing depression in young adults, the findings from this study suggest extreme caution in using Facebook or other social media for covert diagnosis, particularly without sufficient contextual information with respect to patterns of Facebook use over time. Furthermore Moreno et al. appear to assume that Facebook status updates are equivalent to actual utterances of the individual, whereas anecdotal evidence suggests that many statuses are song lyrics, movie quotes, or other internet memes shared between in-groups, which should not be taken at face value in terms of diagnostic criteria reflecting the immediate emotional state of the individual posting the status.
Given that university students frequently report communicating with friends and spending time viewing the profiles of others as reasons for using Facebook [17] , the themes emerging from interview data are not surprising. However, a particularly interesting theme in terms of our current study was the criticism of other Facebook users. That is, participants revealed a negative attitude towards others who were believed to be using Facebook too much. A possible explanation for this refers to out-group differentiation [41] , in which users do not want to be considered similar to excessive users who they attribute as having nothing of significant meaning in their lives and therefore depend on Facebook. Furthermore, the scepticism of Facebook found in this study is indirectly supported by research on privacy settings and Facebook in which information control and privacy are considered important to students [42] . It should also be noted that increased control over privacy settings on Facebook reduces its potential for covert mental health screening through publically available information.
A limitation of this study was the non-participation in interviews of those whose self-report questionnaire indicated that they were at-risk for depression, despite the fact that they had volunteered to be interviewed. The entire group of students whose questionnaire data indicated that they were at-risk for depression, and who volunteered to be interviewed, failed to reply to emails to arrange the interview time. None replied saying they could not schedule an appointment; they avoided any reply whatsoever. A related implication of this lack of response is that even if individuals were to be identified as at-risk for depression via their online behaviour, how would treatment be initiated and maintained? Indeed the whole notion of covert diagnosis through online behaviour is complex and ethically challenging: it is rife with implications regarding the personal boundaries and right-of-privacy for at-risk individuals, irrespective of the good intentions of the proponents.
The findings from this study suggest caution when interpreting self-report data on Facebook use, and particular caution in conceptualising particular patterns of Facebook use as representative of an individual's emotional well-being without knowledge of context and history both online and offline. It would be difficult to report with any accuracy associations between depression and Facebook use without having a thorough, personal understanding of the individual whose online data are being analysed. Most importantly, based on the failure of those identified as at-risk for depression to participate in the interviews, we need to consider how we can engage these at-risk students to seek out and access appropriate support services once identified, and in fact this problem is inherent in the diagnosis and has always been the major impediment to good mental health care for people with depressive symptomatology.
